There is now a large body of research showing that threat-related stimuli have a tendency to attract visual attention (e.g. Cisler, Bacon, & Williams, 2009) . Recent work has shown that attentional capture by emotion ("emotional capture") occurs in response to task-irrelevant facial expressions (see Carreité, 2014 , for a review), and occurs irrespective of whether emotion is presented in a target location or as a peripheral distractor (Hodsoll, Viding, & Lavie, 2011) . Thus, emotional capture occurs both when attention is allocated endogenously during search, and when attention is automatically reoriented by an emotional distractor.
Individuals high in psychopathic traits show atypical processing of affective stimuli. Psychopathy is typically conceptualised as comprising two correlated but separable facets: affective-interpersonal traits include shallow affect, deceptiveness, low guilt and empathy; while lifestyle-antisocial traits include antisocial, impulsive and irresponsible behaviour (Blair & Viding, 2008; Hare, 2003) . High levels of affectiveinterpersonal psychopathic traits have been repeatedly associated with fearlessness and diminished reactivity to others' emotions; particularly fear (Blair, 2015) . Thus individuals high in these traits are often characterised as having a fundamental fear deficit (Blair et al., 2004; Veit et al., 2013 ). An alternative line of enquiry suggests that these individuals are characterised by a more general information processing deficit. According to the Response Modulation Theory (Newman & Lorenz, 2003) , individuals high in psychopathic traits have difficulty shifting attention from goal-relevant information in order to monitor and potentially use other important information. More recently, affective and attention-based theories of psychopathy have been integrated in the Impaired Integration Model (Hamilton, Hiatt Racer, & Newman, 2015) , which proposes that abnormalities in neural connectivity lead to difficulties in binding different stimulus features into a unified percept. As a consequence, fewer attentional resources are available to be "captured" by complex, peripheral or less relevant stimuli.
According to this formulation, psychopathic traits should be associated with emotion-specific deficits if emotional stimuli are multidimensional or secondary to the current attentional focus (Hamilton et al., 2015) . Recent work is in line with this account. For example, a study in adolescents with high levels of callous-unemotional traits (similar to adult affectiveinterpersonal traits) demonstrated reduced emotional capture in this group by task-irrelevant emotional expressions, regardless of whether the emotion appeared as target or distractor (Hodsoll, Lavie, & Viding, 2014) . This suggests a deficit in automatic or "bottom-up" allocation of attention to emotion in an extreme sample regardless of whether the spatial focus of attention is oriented towards the affective stimulus. This is in line with several recent studies suggesting that individuals high in affective-interpersonal/callous-unemotional traits show reduced automatic orienting to emotional stimuli (e.g. Sylvers, Brennan, & Lilienfeld, 2011; Verona, Sprague, & Sadeh, 2012) .
Research has shown that psychopathic traits are continuously distributed throughout the population (Paulhus, Neumann & Hare, in press) , and that emotional processing varies with levels of these traits (e.g. Seara-Cardoso, Neumann, Roiser, McCrory, & Viding, 2012) . However, few studies have investigated whether bottom-up attentional emotional processing varies continuously with these traits in an adult community sample. Carolan, Jaspers-Fayer, Asmaro, Douglas, and Liotti (2014) compared community samples selected for high and low levels of psychopathic traits using Electroencephalography (EEG) during an emotional Stroop task. No behavioural differences were found between the groups, but EEG evidence was suggestive of decreased emotional capture in the group with high levels of psychopathic traits. Relatedly, Anderson and Stanford (2012) found reduced emotion-dependent effects on event-related potentials on an emotional picture-viewing task as a function of psychopathic traits. However, it is unclear whether behavioural (as opposed to neural) effects reported with individuals sampled from the extreme end of the continuum extend continuously throughout the population in addition to in pre-selected groups.
In contrast to affective-interpersonal traits, lifestyleantisocial traits are associated with increased emotional reactivity to negative stimuli in both clinical (Hicks & Patrick, 2006) and general (Seara-Cardoso et al., 2012) samples. Psychopathic traits also often co-occur with trait anxiety, with anxiety levels particularly associated with antisocial behaviour dimensions of psychopathy (e.g. Ali, Amorim, & Chamorro-Premuzic, 2009 ). Relatedly, some researchers distinguish between "primary" and "secondary" psychopathy. Compared to primary psychopaths, secondary psychopaths have been characterised as more anxious, fearful, impulsive and reactively aggressive (Ali et al., 2009) . Although these high-anxious secondary subtypes show equivalent levels of affective-interpersonal traits to low-anxious primary subtypes, they show hypervigilant attentional orienting to negative emotion, while primary psychopaths show reduced orienting (e.g. Zeier & Newman, 2013) . Studies investigating anxiety in isolation generally find it to be associated with a hypervigilant attentional system, including an increased tendency to orient attention towards fearful and angry expressions (Richards, Benson, Donnelly, & Hadwin, 2014) .
Thus, both trait anxiety and lifestyle-antisocial traits are associated with hypervigilant attention and emotional hyperreactivity, while affective-interpersonal traits are associated with emotional hyporeactivity, particularly to fear (Blair et al., 2004) . Several recent studies have revealed distinct, opposing contributions of affective-interpersonal and lifestyle-antisocial components to emotional reactivity within the same individuals, particularly when unique variance associated with each trait is inspected after controlling for the other. Effects have been seen both in clinical/subclinical (Hicks & Patrick, 2006; Sebastian et al., 2012) and community (Carré, Hyde, Neumann, Viding, & Hariri, 2013; Hodsoll, unpublished thesis; Seara-Cardoso et al., 2012) samples. For example, Seara-Cardoso et al. (2012) , found that unique variance associated with affective-interpersonal traits was associated with lower propensity to feel empathic concern, whereas unique variance associated with lifestyle-antisocial traits was associated with greater propensity to feel concern for the distress of others within the same individuals. Moreover, one recent study in a community sample found an interaction between these traits on a decision-making task in the presence of emotional pictures, such that reduced distraction by emotion was associated with higher affective-interpersonal traits (specifically "fearlessness") only when participants scored low on "carefree non-planfulness", related to impulsivity (Maes & Brazil, 2015) .
We extend this literature to explore relationships between emotional capture (i.e. variation in reaction times (RTs) attributable to attention capture by emotional stimuli) and affective-interpersonal, lifestyle-antisocial and anxious traits in an adult community sample. Based on previous research we predicted that affective-interpersonal traits would be negatively associated with emotional capture (across distractors and targets). Given previous work suggesting reduced automatic orienting of attention to emotion, particularly fear, in individuals high in affective-interpersonal psychopathic traits (Sylvers et al., 2011) , we predicted that effects would be strongest in the presence of fearful faces. We additionally predicted that lifestyle-antisocial and anxious traits would be positively associated with emotional capture. In line with recent preliminary evidence suggesting an interaction between psychopathic traits in their effects on emotional distraction (Maes & Brazil, 2015) , we also predicted that affective-interpersonal traits would only be associated with emotional capture where lifestyle-antisocial traits and/or anxiety are low.
Method

Participants
Eighty-five university students (33 males) aged 18-35 (M = 20.86, SD = 3.05) were recruited from Royal Holloway University of London, and received course-credit or £3 for participation. The study complied with APA ethical standards and there were no exclusion criteria. A power analysis indicated that 82 participants were needed to have 80% power for detecting an effect size of 0.30 (based on the average effect size attained by Hodsoll et al., 2014) when employing the traditional α = .05 criterion of statistical significance.
Stimuli and procedure
Task procedures and design followed Hodsoll et al. (2011) . The experiment was conducted using a 15-inch Windows laptop. Viewing distance (60 cm) was maintained with a chin-rest. Stimuli consisted of 12 grey-scale faces of six (three female and three male) identities from the NimStim (http://www.macbrain. org/resources.htm). Each face measured 2.1 cm by 1.7 cm. Faces were presented on a black background in a virtual triangle with the centre of each image placed at 1.3 cm from the central fixation cross. Fixation was presented for 500 ms followed by the search displays, presented until the participant responded or for up to 3 seconds.
On each trial participants saw three faces, and searched for one target face among two distractors.
The target was either male amongst female distractors or vice versa: target gender was randomly allocated across participants. Participants indicated with a key press whether the target tilted (15°) to the left or right. Error feedback was given by a short tone. Participants completed three blocks (angry, fearful and happy, with order counterbalanced across participants) of 96 trials, preceded by 24 practice trials. Within each block, an emotional face was present on 72 trials. Of these, 24 contained an emotional target and 48 contained an emotional distractor. The remaining 24 trials consisted of all-neutral faces. Trial order, location of specific identities and stimulus orientation were randomised. Facial identities were also randomised, with the constraint that target faces did not repeat on two successive trials. The task was presented using Delosis Psytools (Delosis, London) and was on average 8 minutes long (duration varied due to the self-paced nature of the task). RTs and error rates were measured, RTs 2.5 standard deviations above and below each participant's mean were removed.
Assessment of psychopathic traits
The Self-Report Psychopathy Scale-III Short Form (SRP-III-SF; Paulhus et al., in press ) is a 29-item measure assessing psychopathic traits in non-incarcerated populations. The SRP-III-SF uses 29 of the 64 items from the SRP and is correlated 0.92 with the full version (Paulhus et al., in press) . Like the Psychopathy Checklist-Revised (PCL-R), the SRP-III-SF is organised into four facets -interpersonal, affective, lifestyle and antisocial, which are modelled into two factors; core interpersonal and affective features of psychopathy ("affective-interpersonal") and antisocial traits and impulsive lifestyle ("lifestyle-antisocial"). Items are rated on a 5-point Likert scale, with total score indicating overall levels of psychopathic personality traits. The maximum possible SRP-III-SF total score is 145. The SRP has shown evidence of good construct validity and reliability in community samples (Carré et al., 2013; Paulhus, Neumann, & Hare, in press ; see Gordts, Uzieblo, Neumann, Van den Bussche, & Rossi, 2015, for a discussion on the psychometric properties of the SRP) and strongly correlates with the PCL-R (Paulhus et al., in press) . In the present sample, SRP-III-SF total scores ranged between 29 and 101 (M = 52.50; SD = 14.03), affective-interpersonal scores ranged between 14 and 49 (M = 24.78; SD = 8.89), lifestyle-antisocial scores varied between 14 and 47 (M = 24.02; SD = 6.54), thus presenting a similar distribution to a previously reported distribution from a larger sample of adults from the general population (Seara-Cardoso et al., 2012 ). Cronbach's alpha for the total SRP scale was 0.88, comparable to that found in a larger sample (α = 0.84; Gordts et al., 2015) . For the subscales, alpha coefficients were 0.86 for affective-interpersonal facet and 0.75 for the lifestyle-antisocial facet, demonstrating good internal consistency. For the calculation of the lifestyle-antisocial facet, the item "I was convicted of a serious crime" was not included in the score as this was directed at offenders (Paulhus et al., in press ).
Assessment of anxiety
The State-Trait Anxiety Inventory (STAI; Spielberger, Gorssuch, Lushene, Vagg, & Jacobs, 1983) was used, which comprises of two subscales containing 20 items each, rated on a four-point scale. The State Anxiety scale evaluates the current state of anxiety, asking how respondents feel "right now", whereas the Trait Anxiety scale evaluates relatively stable aspects of anxiety, asking respondents how they feel "generally". Internal consistency coefficients have been high for the scale; ranging from 0.86 to 0.95 (Spielberger et al., 1983) . Analyses focused on trait anxiety as the study hypotheses concerned dispositional anxiety.
Data analysis
All analyses were conducted using SPSS version 21.0. For the behavioural task results, correct mean RTs for each participant were entered into repeated-measures ANOVAs with the following factors and levels: Emotion (angry, fear, happy) and Condition (target, distractor, all-neutral). To clarify, the "target" condition comprised emotional targets among neutral distractors, the "distractor" condition comprised neutral targets among emotional distractors, and the "all-neutral" condition comprised neutral targets among neutral distractors. Pairwise comparisons between the conditions were also performed, with Bonferroni correction applied for the number of comparisons within each independent variable or interaction term.
We then conducted bivariate correlations between reaction time variables (mean RT differences between emotion and neutral conditions, as well as RTs for individual conditions) and psychopathic traits/anxiety, with our strongest a priori hypothesis regarding a relation between RTs to fearful stimuli and affectiveinterpersonal traits. Partial correlations between RTs and each SRP-III-SF factor after controlling for the other were also conducted in order to investigate the contributions of unique variance associated with each facet. To examine whether the lifestyle-antisocial traits moderated the association affective-interpersonal traits and fear-related RTs, a moderation analysis was conducted using Hayes (2012) PROCESS macro (Model 1) for SPSS to obtain bias-corrected 95% confidence intervals. Bonferroni correction was not used for the individual difference analyses (correlations and moderation), given our strong a priori hypotheses regarding fear, and the total number of possible analyses which would render this correction over-conservative.
Results
One participant was excluded due to at-chance error rates.
A 3 × 3 Condition (target, distractor, neutral) × Emotion (angry, fear, happy) repeated-measures ANOVA on mean correct RTs (Figure 1 ) revealed a main effect of Condition (F(2,168) = 4.04, p = .019, partial η 2 = .05). RTs were significantly slower in emotional distractor trials (M = 930 ms, SD = 189) compared with all-neutral trials (neutral trials interspersed within emotion blocks) (M = 913, SD = 198: t(84) = 3.01, p = .01). There were no differences between emotional distractor and target trials (p = .63) and target and allneutral trials (p = .42). Figure 1 . Mean RTs (milliseconds) to correctly locate the target (male or female) face which was either emotional (target), neutral in the presence of an emotional distractor (distractor) or neutral in the presence of other neutral faces (all-neutral) (* indicates a significant difference in reaction time compared to all-neutral trials p < .05, Bonferroni corrected).
There was also a main effect of Emotion (F(2,168) = 14.37, p < .001, partial η 2 = .15). RTs in the happy condition (M = 894, SD = 186) were significantly faster than the angry (M = 947, SD = 196, t(84) = 5.59, p < .001) and fearful (M = 925, SD = 205, t(84) = 2.85, p = .016) conditions. The Condition × Emotion interaction was significant (F(4, 336) = 2.87, p = .023, partial η 2 = .03). Within the angry block, there was a main effect of Condition (F(2,168) = 4.97, p = .008, partial η 2 = .06), with pairwise comparisons showing longer RTs on angry distractor trials (M = 963, SD = 198) compared with all-neutral (M = 935, SD = 216; t(84) = 2.94, p = .013) and angry target (M = 942, SD = 190; t(84) = 2.63, p = .031) trials. RTs on angry target and all-neutral trials did not differ. There was also a main effect of Condition in the fear block (F(2,168) = 3.56, p = .031, partial η 2 = .04). RTs were significantly longer on fearful target (M = 936, SD = 213) than all-neutral trials; (M = 911, SD = 214; t(84) = 2.50, p = .044), but there was no significant difference between fearful distractor (M = 927, SD = 205) and all-neutral trials (t (84) = 1.77, p = .24). Target and distractor conditions did not differ. There was no main effect of Condition for happy trials (F(2,168) = .87, p = .42, partial η 2 = .01). Overall error rates were low (M = 4.98%, SD = 4.61) and did not significantly differ across trials and conditions. Missed trials were also low (M = .89%, SD = 1.88).
Relationships with psychopathic traits
There was a significant negative correlation between total SRP-III-SF score and mean RTs in the presence of fearful distractors (r(83) = −0.22, p = .046). There were also significant negative correlations between affective-interpersonal traits and mean RTs to fearful target (r(83) = −0.22, p = .045) and distractor (r(83) = −0.23, p = .038) trials, that is, as predicted, higher affective-interpersonal scores were associated with faster RTs, suggesting reduced interference by fearful stimuli as these traits increased. No relationships were seen in any of the angry, happy or allneutral conditions, or between psychopathic traits and RT differences between emotional and allneutral conditions.
No hypothesised positive relationships were found between lifestyle-antisocial traits and RTs during emotional conditions (across fearful, angry, happy distractors and targets), nor were there significant associations between emotional capture and unique variance associated with either facet after controlling for the other. However, it was hypothesised that reactivity associated with lifestyle-antisocial traits might moderate the effect of affective-interpersonal traits; such that reduced RT interference by fearful distractors and targets with increasing affective-interpersonal traits (detailed above) would hold only when lifestyle-antisocial traits were low, that is, when there was no competing source of emotional reactivity. Moderation analysis showed that lifestyle-antisocial scores moderated the relationship between RTs during the fearful distractor condition and affectiveinterpersonal traits (b = 2.62, 95% CI [0.254, 4.985], t = 2.30, p = .03; Figure 2 ). As predicted, the negative relationship between RTs and affective-interpersonal scores held only when lifestyle-antisocial scores were low (b = −19.74, 95% CI [−35.840, −3.643] , t = −2.44, p = .017), and was not significant when these traits were moderate or high.
However, when lifestyle-antisocial scores were high, RTs were uniformly fast (regardless of affectiveinterpersonal score), whereas it was predicted that emotional capture in these participants would render RTs universally slow, as such traits are generally associated with high emotional reactivity which would be predicted to impair performance. We explored whether a speed-accuracy trade-off specific to participants with high lifestyle-antisocial scores might underlie this finding, since one feature of the lifestyle-antisocial facet of psychopathy is heightened impulsivity. Participants in the top tertile for lifestyleantisocial traits showed a negative correlation between error rates and RTs in the fearful distractor condition (r(40) = −0.40, p = .008), that is, those with faster RTs also made more errors; while there was no correlation for the lowest tertile (r(41) = .09, p = .575). These correlation coefficients were significantly different (z = 2.29, p = .022). This suggests a tendency to trade accuracy for speed in those with the highest levels of lifestyle-antisocial traits, potentially contributing to relatively fast mean RTs in this group.
No moderation was seen when RTs in the fearful target condition was the dependent variable (p = .121) nor when RTs for the all-neutral trials presented within the fearful block was the dependent variable (p = .110). Relatedly, there were no moderation effects seen in any of the conditions in the angry block (all ps > .103) or the happy block (all ps > .438).
Anxiety
No predicted positive correlations were found between trait anxiety and RTs for individual conditions. There were negative correlations between trait anxiety and RTs for happy distractor trials (r(83) = −0.231, p = .033), all-neutral trials during the happy block (r(83) = −0.218, p = .045) and all-neutral trials during the fearful block (r(83) = −0.218, p = .045). The negative correlation with fearful distractor RTs was marginal (r(83) = −0.211, p = .053). Trait anxiety was not significantly correlated with any of the angry conditions (ps > .069). No interactions between anxiety and psychopathic traits were found.
Discussion
In line with predictions, emotional capture by fearful faces varied with psychopathic traits in a community sample, with a similar pattern of results to those found in an antisocial sample using the same task (Hodsoll et al., 2014) . Most importantly, emotional capture by fearful stimuli (both target and distractor faces) was reduced in those with higher levels of affective-interpersonal psychopathic traits, associated at the extreme end of the continuum with low affective reactivity and empathy. Additionally, when fear was presented as a distractor, this effect held only when lifestyle-antisocial traits were low.
Task main effects and interactions replicated many of the effects demonstrated by Hodsoll et al. (2011) . As found previously, mean RTs to angry distractors were significantly longer compared to all-neutral and angry target faces. We also found emotional capture by fearful stimuli relative to all-neutral faces, with longest RTs in the fearful condition seen in response to fearful target faces. One explanation for our findings comes from evolutionary accounts of threat processing (Öhman, Flykt, & Esteves, 2001 ). Compared to angry facial expressions which depict direct threat, fearful expressions indicate indirect threat; thus an adaptive action would be to rapidly shift attention away from a fearful face and into the local visual environment in order to locate the source of the threat. Consistent with this notion, it could be that RTs were longer when identifying the target face in the present study as attention was directed first to the fearful target, then elsewhere in the environment, reflecting a "bottom-up" shift in attention, followed by a "top down" shift back to the target. Another possibility is that effects for fearful distractors appeared weaker because they were more strongly modulated by individual differences, discussed below. Similar to Hodsoll et al. (2011) , we also found that emotional capture (specifically slower RTs) occurred only for negative stimuli; however, we did not replicate their finding of a facilitatory effect (i.e. faster RTs) for happy faces.
As predicted, the extent of emotional capture by fearful faces (both as distractors and targets) decreased with increasing affective-interpersonal traits. This supports previous studies showing reduced attention to emotional stimuli in extreme samples (e.g. Hodsoll et al., 2014; Sylvers et al., 2011; Verona et al., 2012) , and extends these findings to show a continuous effect in a general sample. It further supports the notion that those high in affective-interpersonal traits may have particular difficulty processing fear (Blair et al., 2004; Veit et al., 2013) , as the findings involving interpersonal-affective traits did not extend to the angry condition, despite anger capturing attention in the sample overall. This is in line with meta-analytic findings showing that the processing of angry expressions remains intact while fear and sadness processing are impaired in individuals with psychopathy (Dawel, O'Kearney, McKone, & Palermo, 2012; Marsh & Blair, 2008) .
Contrary to previous findings (e.g. Seara-Cardoso et al., 2012) , the lifestyle-antisocial facet did not correlate positively with RTs in the angry and fearful conditions, and there were no associations between emotional capture and unique variance associated with either facet after controlling for the other. However, moderation analysis showed that the negative relationship between affective-interpersonal traits and RTs in the presence of fearful distractors held only when lifestyle-antisocial traits were low. This is in line with Maes and Brazil's (2015) findings of differential relationships between affective-interpersonal traits and emotional distraction depending on levels of lifestyle-antisocial traits.
One possible interpretation is that, if lifestyle-antisocial psychopathic traits are high, greater reactivity associated with antisocial behaviour counteracts diminished reactivity associated with affective-interpersonal traits (Maes & Brazil, 2015) . Faster RTs in participants high in lifestyle-antisocial traits regardless of affective-interpersonal trait scores may well have resulted from a speed-accuracy trade-off (Wickelgren, 1977) specific to these participants. This may reflect greater impulsivity, which is strongly associated with lifestyle-antisocial aspects of psychopathy (Hare, 2003) . This moderation effect was not found for the fearful target condition, and the only previous study to report a similar effect (Maes & Brazil, 2015) also found it in the presence of emotional distractor stimuli (emotional pictures), although no equivalent target condition was included. The specificity of this effect requires further investigation.
It is worth noting that the range of SRP-III-SF scores seen in the present study are very similar to those previously seen in seen in community samples, enabling comparisons across studies (e.g. Seara-Cardoso et al., 2012) . However, while a strength of this study is that it extends findings from the clinical range to a community sample, future research could use a broader sample, including participants across the typical and atypical range of psychopathic traits.
We note that we did not see the hypothesised relationships with psychopathic traits when looking at RT difference scores (emotion -neutral), which would have represented the strongest evidence for individual differences in emotional capture. However, relationships between RTs and affectiveinterpersonal scores were only found in the presence of fearful distractors/targets, and not all-neutral trials presented within the same block. This suggests some specificity for diminished emotional capture by fear, as opposed to a more general speeding effect across the entire fear block in those with higher affective-interpersonal traits. The predicted moderation effect was also only seen in response to fearful distractors, and not for any other condition or emotion. Another potential limitation is that our individual difference findings would not survive multiple comparison correction across all correlations conducted. However, it is worth noting that significant results were seen only for analyses for which we had the strongest a priori hypotheses (i.e. those involving fear), and in the predicted direction. A final limitation is that we did not measure IQ. Although it is unlikely that IQ would drive the observed results, future studies should include this measure to rule it out as a potential confound.
Regarding anxiety, we predicted that trait anxiety would be associated with increased RTs, particularly in response to negative stimuli. However, this relationship was not seen, either for individual conditions or difference scores relative to neutral. For some individual conditions, anxiety was associated with faster RTs. A potential explanation is that trait anxious individuals rapidly scan the environment (Eysenck, 1992) which may result in faster performance on aspects of visual search. Given that reaction time measures as implemented in the current task cannot fully delineate the time course and components of attentional bias, this explanation is speculative. A more direct and continuous measurement of overt visual attention, such as eye tracking, may provide an important supplement to these measures, particularly in the characterisation of specific effects concerning emotional distractors vs. targets.
In sum, we replicate the majority of the emotional capture effects observed by Hodsoll et al. (2011) , and demonstrate that attentional capture by fearful faces is reduced with increasing levels of affective-interpersonal psychopathic traits in a community sample. This effect was moderated by lifestyle-antisocial traits, but not by commonly co-occurring trait anxiety. Overall, variation in emotional capture across the normative continuum of psychopathic traits appears in line with findings at the clinical end of the spectrum.
